REYISEQ 10-14-B6

FHEA wO. _ 41,1

CHITICALIFY oy

s UMET _ T¥C/HLA
SHUTTLE {CTW OwG WO. Z254B19-%506, 508

CAITICAL ITEMS LI1ST
SHEET 1 113 9

FAILURE HOLE AND
LAUSE

FATLURE EFFECT
4 EHD T1EH

RAT.ONALE FOR ACCEPTANCE

& Ak put signd] tp the VeU. Meither
tden pr Ssynchvonization information
& present,

49
1, 22949Q60-509 Sync Generator Clock
ivider Chain.

!, 2294881501 Camera Trainiag
Wic, A4, 2294884.503 Syoc lar-
ttter Videa Ouiput Drive,

3, 3204885 501 Power OMAOFF
aithinyg Input Voltaye #re-
rpulatlor.  Dutput Yollage Requbator
M, ?34944B6-503 DC-0 Cpavaerter Pri=-
iry Oscillatar Brive, fecondary

et irierssFillers,

. 2295527-1 Haster Mscillatar.

Loss of camera oulput
depicting scene Inlorma-
tign within FOV of lens
assenbly.

Herst Case:

Loss of mission critical

viden.

DESIGH TEAITRLS

The WC/Lens Asseably is coopriced of 168 eleckrical subassemblios; IS subassemblies
arg RCA Asiro designed and tabricated uwsing standard printed-circuil buard kppe of
conskruction. The resaining Lhree assemblies, high voliage puwer supply, oscillator,
and slepper moloers, asre wendor supplicd composents which have been specified and
purciasee accarding to RCA Specifycation Comirad Orawings {5CDs| praparad by engi—
neeving and valiabilivy azsurance. Specifications per ine 5CB are prepared wo
asdablish the design, performance. test, qualificalian, dnd acceptance requirenents
far a procured piece of eguipnent.

guideliney fur the Shultle COTV progran ara
specified in accordance with RCA 2299503, This decwment definac ehe program require—
menks for seleclion snd controV of EEE parts. To the masimum extent, and cunsistent
with availabsTity, all parts have been selected from milivary specifications ai the
Mo lewel, as a miniogm.  Tn addilion Le the gvers]l selection crileria, a4 subset of
geapral purpase preferred parts bas beasn defingd dy Lhis docwwent and Lhe 8CA Govern—
weal Systems Division Standard Parts List. [n the case of Lhe {WDS and TIL family of
micrncircuits, devices are screensd and tested 1o Lhe HIL-$TD-B3IC equivalent and
procured under the desyqrations of HI-REL/IM and SHC 5405 froam KCA-550 and Terss
Instruments Corp, respectively. Parts aob included in bhe above documenks have been
wied ia Whe design wa { aller a nonstandard ikem approval form {WSLAF] has been pra-
pared, submilted ta Reliability Assuraace Engineering {RAE} ard approved for use in
the speciFic applicalionfs) defined in Lha HgIAF by WASA=35L.

Parts, materials, processes, and desi

Worsl-Case Circuit Analyses have been performed and documented for all circwit
designs tu demonstrate bthal sufficient operating margins exist for all operating
cundilivas, The andlysis way worsl case—In that the value for each of the variaale
parangiers was el tu linils that w1l) drive Lhe owcput to 2 masimum [or minsunk.

A componenl applicaiion revied and analysis wat conducted Lo wieridy bthal Lhe applied
stresy on goch piece parl By Lhe {emperalure exlremes ideatidsad wilh envirgnmental
qualilication iesting daes not eaceed Lhe slress derating values identrbied in ACA
2295503,

In aodilien, in objecdive examination of the design was pertormsd Lhrough 2 PDR and
(D6 to verify Lhat the TVCAens assembly met sperification and gonbvactval reyuire-
MENKS .
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Frta W), _4.1.1

CRITICALLTY 212

SHUTTLE CCTV
_ LRITICAL TTEMS LI1ST

UNIT __IVC/MLA
DHG M- -

2ddafed-H2 0
SHEET g oF 9

FALLURE MODE AKD
CAUSE

FAILUEE EFFECT
(H EnD_[IEH

Ma wuipuk signal o the V5. Maithar
videy or syachronizatiosn information
is preseatl.

1K - :
Ak, 229a809-5049 Sync Ceneralor Clock
Mividoe Chain.

A, 2294881-501 Camera Training
lwgic, Ad, Z294R84-50] Syme For-
mitber Videa Outpul Drive,

Bé, FHUAHAE S0 Power (HMFF
Swilching Dipul Yeltage Fra-
regqulatar.  fubtput Vallage Regulabor
AT, FI94AA6-503 DCOC Converter Pri-
mary Oycidlalos Drive. fecuadary
kecLifFigrisFiltars.

ALY, P29%827=1 Master Oucillator.

Lass of camerad gubput
depicking scene infema-
tion wlthin FOM oF lens
assembly,

Horsk Case: -
Loss of missian critical
viden.

DESTGH TEATURES (Coniioued)
BARE BOARD DESIEN (A1, A, A2}

The dezi

BATINNALE FOH ACCEPTAMCE

for the associaled boards AV, AR, and A7 ave canstructed From laminatad

copper—clad epocy glass shaels |HEMA G-101 Grade FR-4}, PFE HIL-P-S5R37A. Circuil
connections are made through printed kraces which run from guink le point an the
board surfaces. Ewvery brace terminates at an annular ring. The sonular ri
surfdunds ihe hale in which & comporcat lead or Lerniaal is Tecaled.  Fhis ring
provides a fomiing 1or Lhe salder, ensuring good mechanical amd eteckrical
perfarmance. [ls size and shape are governad by BIL-P-35640 a5 dare trice widths,
spacyng and ravting. These requirements are velterated speciFically ia drawiag

notes Lo turther assore compliance.

Varialions Letween Lhe artwork masier and the

findl preduct {due to irrggulsrities of the etehing procass) are also contralied by
drawing motes.  This prevents makinyg defective boards fram yood artwork. Holes which
house an lead or terminal, bul serve anly to electrically 'elerconanect the diflerent
baard layers, conlain stiteh bars for mechanical supperk end iacreased reliabilivy.

The Lhro holes dre dribled From a drill cape thus elininating the poscihiloty of
human erres and allowing tight contral aver hole end annular ring cancentriciiy, an
impurlanl reliability cricearian. after driliing and etching, a11 copper cladding is
Lin-lead plated per MIL-§TD-1495. This provides far easy end reliable saldering at
the time of board assembly, gven aiter periods of prolonged starage.

BUARD ASSEHELY DESIGN {A1, &G, AT)

AN conponents are fnstalled in a-manner which assores maximun reliabilivy,
Component leads are pre—iioned, atlawing kotal weiting of solder jaints. Al leads
dre forwed Lo provide stress relief and the bodies aof larpge romponents are staked.
Special waunting and handliag instructions are incluged in each drawing requirgd
afler Fingl assembly. The bBoard is coaled with urethaneg which pralecks sgainst

humidiky and contanination.
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UNET DeCAMLA
FMia NO. _ 9.1.1 SHUTTLE CCTw DG NI i
CRITICAL ITEMWS LIST £ SHA_507
CREVECALETY s SHEET __ 3. OF __ 9
FAILURE WODF AHD FAILWRE EFFECT
1TEH —PATIONAILE FOR ACCEPTANCE
Mo sutput tignal ta the V5. Meibthar | Loss af camera i Lput, DESIGN FEATURES |Conktinued)
vidén or synchranizalion infornation depicting scena informa-
iy present. Lion within FOV uf lens BARE BOARD CONSTRUCTIZH (AZ)
assembly .

Ihe baards are af “welded wire" ranciruckion. At ihe bare board level this does wat

L4/ :
Al, 2294BB0-904 Syac Generator Clock dislinguish it from & pormal PC board escept that holes which will rake weld ping

"Uiwider Chain. Loss of Hission crilical generally are ank ronnectad Lo PC Eraces. daly Ehose Ping which being power @nd
video. gruuvnd poleabials Lo the F03 are on PCs.  An annular ring surrguands bthe hale in the

A, Y294081-501 Comera Traiaing board where each power and graund pin iz located. These pins are Lhen seldered 2]

Legic. A4, 2234884-503 Sync For- the trace like any olier companent lead. Aside fram thig feature, a1l deziga

marer Vedeo Duiput Driwve, L ransiruction techaiques wied in PE baard layoul apply,

AL, 2Z94805-501 Power OMAOFF HOARD ASSEHHLY (A2}

Switching [npui Yoliage Pre-

Fequiatnr.  Dutpul Volbage Regulakar The drilled and atched boards are populaled with severad hundred selderable or

AV, 2294B86-503 DL-DC Converter Fri- weldable pins. Power and ground pins, as well as fonnectar pins, ara taldered in

mdry Ourillator Oriva. Secandary . place. fliscrast componsats {resisters, dicder, capacitors| gare aitached ia

Fexiifiers/Filters. bifurcated 1erminals, where they are solderad. Flatpack [0y are welded,

lead-by-lead to the topt of Lhe weld pins. After welding, extra lead saterial is
ALd, 2295527~1 Hestar Oscillater. trinmed away., Circuit conngctions ars mide using M) AWG nickel wald wire. The

Mire is weloed te the pin surfaces on the board Lackssde. A1l wire welds are done
using & machine which is 1ape driven, thus eliminating the passibility af maswi ring
due to operatar erppr. AlN wiring & ciccuit parformance is Lested prior to
boa—level inylallatian. After successful tesking, compangnts are staked os reguireg
by drawing netes and Lhe assembiy is coated with urethane.

The baards are insected in the bos an card-edge yvides. in the tane manner as tha siher
PL boards.

BJARE PLACEMENT

The A72-A luw valtage power supply board s bolied in place at & points argund ity
perimetar.  Four of thesa nounting screns glsa pass (hrowgk and tise down the maller
AT-D Loard. These twa boards are mounted Face-to-Tace, separated by Lhe standoffs.
Elacirical intercoansckions are achicved by junper wires between the twn boards. The
Al-A hauses & 34-pin connector which Brings (n pawer and signals from gutside Lhe
madule.

The &} uwdule includes these twd boards a5 well aj pawer Lrantisilor 4. The module
housimg is bent alwiinum sheet, comprized of twe halves screwed Logether. lhe baards
and M are sevured Lo lhe gwer balf, and wired tagether. [hen the upper half is
put i place. By mounting Q4 diveclly o Lhe aluminun housing, geed Lhermal
perlamance is assured.

The A1, A2, and AB boards are secured in Lhe electronics assemhly b




REVLSED |V-31-86

FHea no, _ 1,141

CRITICALITY e

UNIT _TyC/HA
SHUTTLE CLTV OWG M. 22041 19-508. SUB/
CRITICAL ITEMS L1ST 2294020-502
SHEET 4_  OF i

FATLURE MODE AMD

FATLURE EFFECT
ON END_L1EN

RATIGHALE FOR MCCECTANCE

CALSE
o output siynal to the VI, Meither
ides or syachranization inforsalion

5% prasanl.

¥
1, 22G4800-504 Syac Generator (lock
ivider Chain.

2. c294881-501 Camera Training
ogit. &4, 20048084-503 Sgne For-
atler videa Oubpul Orive.

6, r2Ud8a%-501 Power OHSOFF
milthing Ionput Voltage Pre-
egulatar. Outpul Yeltage Regulator
7. 1294BHb-503 DE-DC Conwerter Pri-
ary Oscillater Orive, Secondary
celiliers#fTilters.

13, 22955271 Masier Oscillatar,

1418

loss of camera gukpot
depiciing scene informa—
depicting scene inforna-
Lion within FO¥ of Tens
asvembly.

Lors of missian critical
video.

The #13 assembly is a temperatore compensated voliage controYled crysial oscillator
{TCYCAD) thal it purchosed to & specification coniralied drawing that establishes

the requiresents for perflermance, design, test, and qualification of ihe vnit. The
progucl dssurance pravisions of the document contain the ideatical requiremeats tar
plpctronic parts and materisls 4y the Shuttle CCTY program and must receive the
approwal of RCA and MASA-JSC. Mechamical and e¢lecirical iniegrily of the assemhly

is confirmed by both analysis (design reviewsl and Lest [qualification and acceptance).

QUALIFILANION 1E5Y
For Qualification l1est Flow, ses Jable 2 located at the front of this book.

4.5



REVISED 10-14-6

FHEA WD, _ 4.1.1

{RITICALITY aF

UNIT _ TYC/HLA
SHUTTLE CCTY O ND.  22990|9-506 SO67
ERITICAL ITEHS LIST SeElEb-S02
SHEET 5 oF g

FATLURE WINE AND
CaYSE

FATLURE ETFECK

o oulpul signal to vhe VS Heither
idea ar synchrosizativa iniurmation
§ present.

iL
b, 2204000-504 Sync Benersior Clock
ividar Lhain.

!, 2294881-501 Lamers Training
wic, A4, 2294884-503% Syac Far-
vikar Vides dutput Orive.

b, JIGABAR-S8) Power GRSOFF
silching Inpui Yoltage Pre-
rgulator. Dutput Volbage Regubatar
', 229ABAG-503 Df-OF Cpnverter Pri=-
wrp Oscillator Drive. Secondary
wbiliers/Fillers,

1, 2295%2F-1 Haszster Dscillatar.

Lasz &F camera oulpuk
depicting sceme informa-
Liga wikthin FOV al lens
atianbly.

Morst Case:
loss of missian critical
vides,

RATIOHALE FOR ACCEPTANCE

The {CIV systens' TWC/MLA is subjected directly, withoot wvibralina isolatars whirch
wight be wsed in their ngrmal installation, to Lhe Following Lesting:

# Vibration:

# JThermal Vacpum?

080Kz : 3 dB/dge-rise from 0.01 & /tiz
60-350 MHr: d.0d4 &5/hg

A50-7158 Hz! -3 d8/18 Oet—slape

Test Duratian: 1 Misuke per Axis

Test Level: f.7 Gums

la a preszur of M0~ Torr, the temperpiyre skhall ke as

fallgus;

125* F: Time to stablize aquipment plus | hour
26 F; Time o stablire aquipment phus | haur
125* F: Time bo stablire oquipment plus 1 hour

The TvCrHLA way not kave been subjected Lo Lbe waroum condilion.

Tor Acceplance Test flow, see Table 1 lacated at the Front of this boak.

OFEEATLIDNAL TEITS
In grder to veridy that CCIV enmponeats are operalisnal, a test aust verify Lhe

healih of 211 the comnand related componemts fron the PRS [A241) panel swikch,
thraugh ik2 ACY, throngh the sync lines ta the Camera/PTel, to the Canera/PTU commang

decoger.

The tesl mustk 4lsa verily the camera*s abilily to produge videa, Lhe WSU's

sbibily 1o roule wideg, gnd the monikor's ability ko display video. A similar test
would be perforaed 1o werify the HDM comnand path,

Fre-lounch on Orbiter_ Testslo-Elight Tesk

D A e

=

[ — =1 - - ]

Fomer CCTY Spaiem.

Via the PHS panel, select a mgniler as destinatlion and the camera wnder

tESt as sdurce.

Send "Camera Pawer On" coomand fram PHS parel.

Select "External Sync”™ gn meaitor,

Ohserve wideo digplayed on manidor. HNate thal #f video on mositor is

spcdoanized {i.e., steble rasler) 1lwn ihis indicates thal the camera

I8 receiviag enmpasite sync fram ke ACU and that the camera i3 producing

syochiromi ced viden.

Semd Pan, Ti1L, fFocux, Toom, DLR, AND famna tommands and viswally |ziihar

via the monitor or direcl ghservation) verily operalian.

Selerl downlink a8 deslination and camera under besl as SOUNLE.

OLserve video rouled ta downdink,

Lend "Camera Powmer O1FY cnmaand wia PHS panel .

FifrdT 3lepy 3 throwgh 9 eacepl issoe comnands via Liw MIH o oound [ath.
rmaanr. I - A .

s wrmcur bhad Tha Iy coaniom - SR |
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FHEA M3, _ 1.1.1

CRITICALITY 2

TeC/HLA
4E19-506, 508/

SHEET b or g

WY
ML HE.

SHUTTLE CCTVY
CRITECAL LTEHS LIST

FALLURE HODE AND
CAUSE

FAILUAE EFFECT
04 EMD TTEH

BATIOHALE_FOR ACCEPTANCE

Mo outlpuk signal ta the Y5U. Heither
vidoa or synchroniratian iaformation
is present.

T¥C
&Y, 2294880-504 Syn:c Generatsc Chock
Diwveder Chain.

RE, @948 1-5F) Coamera Iraining
Logic., A4, 2294884-503 Sync For—
wtler Video Gulput Drive.

W, fZ948H5-5071 Power DH/OFF
Iwibtchtng Input Yoliage Pre-
regulatar, Output Valtage Aegulatar
17, 2P048A8=-50% DE-OC Canverter Pri-
nary dscillator Brive, Secandary
lectifiers/Filters,

113, 2265527-1 Hastier Dscillator.

1K

Loss of camera autput
depicting scena infarma-
Lign within FOY of leas
astembly.

Hersi Lase:
Loss of mission critical
wideg.

OB/THIPECTION r

— The TVD/MLA EEE PFarts and hardware items are prorured fram
approved veaders aond soppliers, which meek ihe requicements set forbth in the CCTV
cpatract and Quality Flan Hork Statemant (W5=-2593176). Residani CAS porsonnal
review all procuremest docoments La establish the need For GSE on selecled parts
{PAl SB7).

lpcoming Inspectipa ang :locapge ~ [ncoming Quality wnspections are mada on all
received aalerials and parts, Reswlts are recerded by lob and retained in File hy
drawing and conbral mumhers far future reference and traceability. AVY EEE parks -
are dubjected to incoming accepiance Lests as called far in PAl glﬁ = Induming
laspeciion Test Instructions. [Incawing Flight parts are further processed in
aLcorsance with REA 1B46GEOA - Precondibioning and Acceptance Requirements far
Electranic Parts, wilh the aeceplion that OPA and PIKD lesting 15 nol performed.
Hachanicad ilews are inypecied per Pal 316 - Incomiag Inspection Ensiructions far
wmechanical items, PAL 30% - lncaming Ouality Canktrpl lospackion Instrection, and
PAl B42 - Precedure for Processing Incoming or Purchasad Parts Designated For Hlight
Use. Accepted items are delivered to Material fontrolled Stares and retaioed ynder
specified conditiens wntil fabricatian is reguired. MNon—cumforming materiale are
hald for Material Review Board (BRB) dispasitiom. [PA[-307, PAI [PC-531,)

Boacd Ass - Prior ko lhe siart of TW board assewbly, all iteans

are verified La be correct by steck room personne], a5 the ilems are accomulaled Eo
form a kit. The items are verilizd again by Lhe operator who assenbles Lhe kit by
checking against 1he as—buill-paris=list (ABPL). DCAS Handatory Inspectien Points
are designated for al) printed circuil, wire wrap and welded wire boards, phus
harness canneclors for soldering wiring, crimping, solder ctplices and quelity
wirkmanship prier Lo coating of the companent side of boards ang sleeving of
harnesses.

I¥C Boards

Specific TWC buard asiesbly and iest instryctions are provided in drawing nates, and
applicahle documenis are called gul 1n the Fabrivation Procedure and kecord
(FPR-I29aB79] and parts Tisi PLZZO4ANY.  These include shutile IWC sisembly notes
2ullbbill, Pravess Standard RIV-566 2280881, Process Standard — Bonding Velcra Tape
2IBOBHY, Speciticatinn Soldering 2280749, Specidication Hame Plake Apphicaticn
1963167, Spegification - frinﬁiny Z280A0D, Specyficatuan - Banding and SLaking
ZZBUBIA, Specification - Urethase coating 2200017, Specification - locking tompgund
2026146, Speciticavion Epoay Adhesive ZG10%HS, Specification - Harking 2280876,
Specification - Workmanship 8030035, Specification Bunding and Staking 2280875,

47
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FHEA MO,

1.1.1

CRITICALLIY '

UNIT  __TYCSMLA
SHUTILE CCTY WG N -
CRITICAL ITEMS LIST =
$MELT __ 1 0 oF  __ 9

FATLURE WODE A0
CAUSE

FAILURE EFFECT

EALIOHALE FOE ALCEPTANCE

Ho output signal ko the VSU. Heither
videw or synchroniration information
ks present.

Ive
Al, 2204080-504 Spac Gemerator lack
Diwidar Chain.

A2, 224Y48R1-51 Canera Training
Lugic. Ad, 2204084-503 Syac For-
mdtter Yideg Qutput Driva.

Ab, J2948B5-501 Pawar ONSDFF
Switching Input Wallaye Pre-
requlatar.  Dubpul Un?tege Regulatar
a1, 2294886501 DC-DC Comverier Fri-
Mary Dicillater Drive. Sacondary
Rectiliers/TilLers.

ANY, EX0inPP-1 Masier Oscillatar.

Loss of cdmara autpul
depicking sreng iaforma-
tion within FOV af Yens
assembly,

B:
Loss of mission critical
videa.

GALINIPECTION  (Coatinuad)
IVC Assembly and Tesk

hn gpeq box test is perfenwed per TP-1T-2204A19, and an Acceptance Vest per
TPAT-220181%9, including wvibration and thermal vacuum. Torques ore specifled and
witnessed, traceahilily numbers are recorced and ralibratad tools are checked prior
to use. RCA Quality ané DCAS inspections are purformed ab the completdan of
speCifhed FPR operations in aceardanca wich PAT-Z04, PAI-285, PAL 206 and PAL 217.
VCAS personnel wibness TVE bublpn-up and crilical Lorguing.

IVCiPLA Asiembly aad Test - After 2 TVC and an MLA have has been bested individually,
they are maled and a dinal accepianca bast s performed per FP-AT-2394819, including
vibrativn and {hermal vacuun ¢nvirgements. RCA ond OCAS persoanel monilor Lhese tesis
and review Lhe accepiance best dalafrasults.
after &l repare, rework and rebest.

Progarubion for Shigment - The TYC and MLA are separated price ta shipment after
fabrication and tesiiag is cowplete. Each is packaged sccording to CCTY Letier 8811
ard 2280146, Frocess standard lur Packoging and Handling quidelines. A1 relatod
documenlalian ingtluding assenbly drawings, Parks List, ABPL, Test fala, etc., i3
gathered and held in a documentation folder asslyned specifically Lo each assembly.
Ihis teluar is retained far referoace. An EIDP is prepared for each assembly wn
aciardance wilh dbé requirements al W5-2553176. RCA QC and BCAS personnel wWikRass
craling, packaging, packing, and marking, and review Lhe LI0P tor compleveness and
ﬂCEbfﬂE" a

Thess personnel also inspect Fer conformance



REVISED 11-3-B&

FHEA M. 4.1.1

CRITICALETY 242

FATLURE HORNE AMD
[W:1THT

o r—

FAILIME EFFECT
DY END ITEH

UMET  _ TYESHLA
SHUITLE CCIV DG MG
CRITICAL 1TEMS CISF 2o -5 07
SHFET __ R OF [

BATIONALE FOR ACCIPTAHCE

to pukput signal to the VSU. Reither
sidea or synchronization infarmatian
5 pre=oni_

1N
o, 2294880-504 Sync Generalor Clech
tivider Chain.

2, 2204681-5%01 Camera Training
uyrg. A4, 294804-503 Spac For-
atter Yidea Culput Brive.

B, ZIHRS-L 1 Power OWAIFF
milching Input YVoltange Fre-
egulatar.  Outpul Wallaye Requlaler
7, 2ZMEBE-S03 DC-DC Converter Pri-
ary Dscillalor Brive.  Secondary
ectitigrsefillers.

11, 229545211 Haster Oscillataer,

111K

Lass ol camera putpuk
depicting zcene informa—
tion within FOY of lsas
assembly.

varsy Lase:
Lots af mitsion critical

widag.

FAILURE WISTORY

TOR = Wi6d44 = Log #ld6Z, 1¥C 5/N FUNE-502
TOR — Wibdll — Lo #O4E3, TVE 444 FOD3I-502

Dezcrigtion: Integration Testing Failyre

Aox Level
Thermal-Wac ligt Cowdronment

Wo videe fram TWL. +28 volt current at 1.5 Amp Yémit. (30 minuies into Lhermal
val hol test cyele =1059F)

Causa: Short in A7 bow voltage pawer supply. (High woltage winding of
Lransdarmer |

Corrgctive ALion: Aemoved and replaced transformer 1sent [o veador for anslysis).
Short due In a pin-hols vn mapnet wive iasulalian.

Fukurg treniformers 1o be purchased per cevised spec condrn) grawing ECH CCTY
EAGCRE0ZH]) .

TOR - W!HD - Log #0486 - TV S/N DOR-502
Lescription: Fre-lauwnch Test Failura

Hor {ewal
Ambient Environsent
REM:  WILE-2-001-00%7 unit returned from ESC.  Power was dpplied to wrong pias.

12040,

Coype: fncorreck wiring of shoeltle crafl harngss, pat +28Y bta J1-19 and
RTH Lo JI-9.

Cprreclive Actipn: Wiring of shuttle harness 1o be repaired by responsibla

arganizalion. Failure analysis perfarmed and corrective acticn takén on TVC
N UBE., ARG board-failure analysis indicalad the fullewing paris are to be
changed., 91, 03, §12, CRY, CR&, and REI were replaced.

TDR - wi029 - Log #0330 - Tvl 5/ 007-502

Descriprion: Acceptance Test Failure
Bax 1eusld
Thermal ¥ar — Hel Envirpnment .
WC drawin} exiassive urrént, P1.6A. Failire pocwrred al «1250F,

Cauye! Cdpacibar O an the &k bodard was fownd Lo be shortad, A large guanlily
G walder (lewed vosvoe toom sleeve thru header.

Lurrecbive agypan: Capacitor CI0 removed & replaced, (raodom pard darbare).

44 _
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REVESED 14-1-86

UHIT TVOAML
FeEn wD, 401 _ SHUTTLE CCTv DWG N0 . 2799819-506 S0a7
CRITLLAL ITEMS LIST L2082 R
CRITICALITY e . SHEET an E OF |
FALLURE HODE AMD FALLURE EFTECT
CAUSE N EnD ITEH ; RATIONALE FOR ACCEPTANCE -
Mo outpub signal o the VSU. Neither | Lost of canera ot put FAILUGE (I[STORY
videa ur synchronizalian infarmation degicting sceng infarna-
is present, Lian within FY of Tens TOR — WhE23 - Lag w558 - TW( 5/N B172-542
assembl y, ¥IrI - Log #568 - WL S¢H QO9-5d2
v FIIT1 - Lag ASER - TUC  S/M 402-502
Al. 2294880-504 Spac Geaerator Clock | Harst Casze: YIMF1 - Log #5068 ~- TVC  5/8 00%-5d2
Givider Chain, Lass af mission eritical YITM ~ tog #4567 - TVC  S/H 013-5B07
vidaa. Y1770 - log #567 — TVC  S/K O10-502
A2, 2294B81-%01 Canera irasning Y1700 - Log #5568 - MW S/H O17-502
logic. Ad, 2294684-501 Sync For- H1T29 - Log #5208 - TVC S/ (20-502
aailer Video Dukput Drive.
- Degeriplipn: Flightl Failure, Spacecraft Lavel
AL, ZZ93805-501 Puwer ONAQFF RMS TV Lamera cirquit breakar popped upen during Flight mission ST5-3. -
Switching Inpul ¥oltage Pre-
regulaior.  Oulput Yaltage Regulalor Cavse: Camers Tow voltage supply has erratyc syncrunifalion mode &t Jow
A, ZAOABRG-50 DE-DC Converber Pej- Lemparature.
oisf ¢ Oxcillator Driwe, Seconddry ’
Bectihvers  Filuars. Correclive Aclion: AVl flight fameras were reluraed undev LCAZS For remark
and relest 1o ECH C-1881. ECH (C-1801) to the low voltage power supplies

A1y, Z295527-1 Hasler Dscillator. eliminates the erratic syncronizatian pronlen. TUD growp part no. has been

thanged from 2234419-502 to 504 to dendle canerss thal conlain low voltage
power supply modificabion.

IDR - Y1772 — Loq AUSTO - TVE S/N (08502

Bescripbion: Flighi Failure
Spargcratl hevel (575%-1)

IWC Aol synthronized for approxindiely 16 ninutes.
This prublen accured al cold Lemperalure.
Syuchronvzolion was reqained af 20C.

fause: loss of phate Tock due b0 thermal assymetey of Lhe 5. 58 Miz Phase
gzreclor.

forgdlive Action: CCA 3% has been issued direcling KCA to incorporate Lhe

healér and sync modifications (ECH CCT 8M3) to alt flight camers's. IVC 0GR
was viudilied accardingly. % yroup aumber has been ppdaled from group 52 19 SdA.

10K - Y129 - Log @57h - TWC 52N 014-5407

PeaLription: Fhight Failare {515-3)
Yalecralt Level

TR was apined bo tal Tow relay Kb - condattby % and B ladlure i dus'y
FE S L R AT I AT
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REVISED 171-3-6E

e WO, 411

CRITICALITY e/

TOF] _wrfuka',' iy
E —

SHUTTLE CCTW v HOD,
CRITICAL ITEMS LIST 2 20AR7 1-RD7
SHEET ___BR_ ¥ 9

TFATLURE MOOF AMD
L AISE

FAFLURE EFFECT
oy END JTEM

RATIDNALE FOR ALCEFTAMLE

lo suiput signal to the YSLL Neilher
*ides or synchronization infarmatbion
5 present.

¥C
I, 2294BAD-504 Spnc Generatar [1och
nvider Chain.

2, 2204841-500 Camera Training
ogic, A4, 22940884-103% Sync Far-
atter Vidies Oulput Nrive,

h, FPO4RAE-SO1 Poawer UWAOFF
wiitrhing Lot Hultag& Fre-
equlator.  Dutpol Yoktage Regulator
oo 2TAEAL-S03 DC-DL Converter Pri-
wry Oecillatar Drive.  Secondary
rectitiers/Filters,

W13, 2795927-1 Master Oscillatur.

Y IE

Lass of camera puiput
depicting scene infarma-
tion within OV ol lens
assembly. -

Horst Case: o
Loss of mission critical
videao.

EALLVRE UISTORY
£ﬁg§f: TWE Tow veltage power supply has erratic synchranizabion at 1w
tewperalure. Relay fasdore resubl of ewcessively high correnr thropgh conkacks
S and B during réset conmand.
Corrective fction; Remaved and replaced K1 on thg &6 hoard,
Inw voltlage power supply was reworked to ECN-CIBAL.
Hefer Lo TOR WEDZ) for complele history of ervatic synchvanicalion pruldem.
10k — KIMd - Log #0838 - Tl /N 026-506
Bpscrigtian: Flight Failure, Spacecralt Level
515-2
Ouring the [Tight uperatiuns, une Lime when Crew twrned camera an they had ng
control of ALL and Gamma functions.
Froblem resolved 1Lsedf by recycling power.
Capig: Alter nusesrous operatons, Lhe repuried condition was duplicated on gest
seb. After wnilial durn on, camers would nob cucept ALL, and Gotmae commands.
It way found Lhat Lh& ootpol & U33 Pin & CHD F.F. rese1 on A2 poard was sat
in a high stake. This should normalV¥yp have beea resel low by either "POR" or
bt count 80 pulses, afver initial power furi-na.
Suspecl dowices A2 - U2B, LGE, UGF, and LEA.
Eprrechevg Aglion:  Removed and replaced the following parls on the Al Board
Uft, 0L, LGP, and 68, Lab analysis d1d not wndicated any defecd wilh removed
parts.  Froblem has nol recurred after aew pares wera bnstalled.
MR - 41901 - |pg ¥0%5a - TWC §/w 01 1-506

Flight Failure, Spacecrafl Levgl
S15-14

Froolem report PYGL-004037

Mo vides culpul

Pezeription:

Cduge: Oeleriive Ralay K-1 gn the Ah Board.

Lorrective Artion: C(ause due to 2 fareign conductive pariicle temporarily
Todyed belwesan relay Yeads and sward P.C. fraces. Heldy K-F sent Lo produck
assurance lah for analysis, repart SA3900. Hunerows diSCrEpancias widi
found, nane ol whith were critacal,

4.0
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REVISED 11-3-B6

UNET T¥C/MEA
FHEA HD. _ 4.1.1 CSHUTTLE CCTW OWG NI, [
CRITICAL ITEHS LIAT Zi94A20-s0¢ 000
CREVECALETY 202 SHEET ___BC  OF __ &

FAILURE MODE AMD

FATLURE EFTECT

RATIOHALE FOR ACCEPTANCE

CAlGE O EnD JTEH
Mp butpul <ignal ta Lhe VSO, Heither | Loss of camera dubput FALLURE HISTORY
videa ar synchronization informaciosn | depicting scene falorma-
is present. Lvon wikhin FOV of leas TOR - B-3521 - Lag #1065 - TV 5/N 038-508
assenbly.
e Descriplipn: Acceptance lest Faiture

Al 2294B8N-504 Synd Generatar Clock
Divider Chain.

A2, 2204881 -501 Camera Training
Logic, A4, g294884-503, S5ync For-
malter Video Oulput Drive.

bk, 2244985-500 Power ON/OFF
Swilching [ppul Voltage Fre-

reygul ator, Owiput Volbage Regulator
&3, 22946B0=503 DL -DC Converter Pri-
mavy Osiillator Drive. Secondary
PactlifiarsfTilters.

LY, 229554 7-1 Haster Oscillator.

Lass af mission creitical
viden.

How Leval
_ Themmal Wag - Hot Envirannenl
 Fucessive cupply currenl, lost 311 DL@/camera Vights ang culput viven infarmition.

Lfausa:
lorrpertive drlsan: €14 removed and replaced with new capacilor. Proguck assurance

lab could Aol Tind 3 tause for shorted cap. (Keport ¥ BE]IZ|A)
{ansidered raden failure.

Shorted capacilar {14 pn AL Board.



REYLSED 18-14-4

FHEA WD, _4.1.1

CRLVICALLTY 243

ORET _ TYC/HLA

CRITICAL 1TEMS LI§T R - s m——
M3 L 2204870-50

SEET 9 aF _ 9

FALLUKE HDOE AND
CALSE

FAJLURE EFFELTF
08 END LTEH

BATEOHALE FOR ACCEPTANCE

N aul put signal ta the Y5U). Heikher
wides ar synchronitalion indormakidn
15 present,

g
Al, 2700800-R04 Sync Generatar Clook
Mivider Chein.

ad, 2d9a881-501 Lamera Training
begac, Ad, 7294A04-503 jyac For-
aatter Widen Oulpat Drive.

Ab, 2294885-501 Power ONSQFF
Switching Input Vallage Pre-
regulator. Quipsi Yeltaye Requlator
nj, 2204886-501 DC-OC Lanverier Pri-
airy scillator Brive., Secondary
Reckifigrs/Filters.

A3, 229552F7-1 Haster Ducillator.

DL F

laoss ef comera outpul
depicting scenp inForma-
tion within FOV¥ of l¢ns
assambly.

Horst Cgse:
Losw of mission gritical
vidod.

(FLRATIOMAL EFFECIS
Lass of video. Passikle lyss of mEjor misyian objeckives Tf RMS elbhow is required.
CREN ACTIONS

LF passible, continug RHS pperalions using alcernative visual cues.

CREW TRAINING

Crew should be brained ta wse pussible alteraatives Lo CCTY,

HIZ3TON CONGTRAINT
EE;GE pessibie, prucedures should be designed so they can he aciomplished withawt



